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Turnkey vs. In-house

Turnkey

Timeline Purchase lead time

In-house

On-going

System

Objective

Test Types
D6 biEilie 0-100V, up to 4A, 400W max
€r1 +18.5V, up to 200mA
600MHz-3 GHz 900MHz-10GHz

2-18 GHz 36-40 GHz
INSuhoeinicl 50° to 250° C

58-60 GHz 76-78 GHz
"
NA

Thermal Imaging

Proven Custom design
Determine Lifetimes Research

Determine failure mechanisms
Industry standards Flexible

0-60V, up to 6A, 300W max
+10V, up to 20mA

1.8-2.2 GHz

expandable with additional hardware

25° to 250° C
Research with wavelength and intensity

IR, Micro Ramon additional hardware

IS 1-100kHz Up to 80MHz
Data Storage Independent test files SQL database
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Electrical Stress Protocols

* Look for dominant factor causing
degradation and is there recovery during
OFF-state (trap generation)

e ambient (oxidation, hydrogen effects)

step-stress-recovery
V, L rf P 3

e Field distributions (including inspection
of non-uniformity in gate dimensions

e Visual inspection, dc, rf, base noise
spectra (f,V)-check for high leakage, etc.

* Define failure( eg. often 10-20%) -
degradation in HBT current) Time

step-stress —
stress-recovery

V, L, rf V, I, rf X Yo

cyclic stress loading

Time Time
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System Specifications & Features

= 32 Device Capacity
* Long-term DC Stress

* Individual gate bias control (1ovdc up to 20ma)
= Drain bias control ©o-6ovdc, up to 6A, 300W max)

= Pulse, step, pulse-step control

= RF Stress
» 2GHz Gate control
= Pulse, step, pulse-step control
* Temperature Control & Measurement
= 25-250° C, peltier heating
= PID control
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System Specifications & Features

» Device Characteristics
o IV curves

o Transconductance

o [=[F
Device ID l3_
TestID |253 Test Description IMDSFET
ws [5  vG [
VDS IU— [5— Im— 2.3
Yo el ol :
Max Values

VDS |50 15

IDS  |3.75

Power |13.5 =

<
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System Specifications & Features

* [ong Term Stress Tests
o DC & RF
o Pulse, step, pulse-step
o Data sampled every second

o Gate voltage and current

o Drain voltage and current

1.4
1.2

1
0.8
06
0.4

0.2

0

0

DC Stress o =]
Device 1D |3_ Test Description IMDSFET
TestD [25 MaxValues Vd  [50 ids [275  Power[135
Start End Increment Period Off Period Voff
e vd [25 [25 0 [0 [0 [0
vg [35 [55 5  [eo 120 [2
vd [2.499 1d |0.003500 Vg 2,001 1g |-0.000008
15

i 1
1000 2000 3000 3600
Seconds
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System Specifications & Features

* Gate and Drain Pulse Tests
o High-speed 100kHz @ 10% duty cycle
o Indicator of traps

o Apply to gate V, and measure I, response

=t s

l 10uS >}

N
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System Specifications & Features

= Data Storage
o Test Result Record: Timestamp, V, L5, Vp, I, Temperature

o SQL Server: Design flexibility, Data queries

? SampleTime

K. Devices 7 TestD =00l ¥ TestlD
¥ DevicelD 20—  DevicelD va
Manufacturer ChannellD Ig
ManulD TestDescrip vd
DateRecy 8 TestsTableAdapter Id
YD
ID”T:‘ 2 Fill,GetData () Termp
VGMax 2 InserthewTest (@TestlD, @DevicelD, @Cha... '8 ResultsTableAdapter
IGmax % Fill, GetData ()
Trnax A GetLastTestD ()
PDmas U InsertlvSample (@TestD, @Yg, @Ig, @Vd, ...
:Smi” E. TestEquipment
8 DevicesTableAdapter 5?:2?;0
Fill,GetData (@device) = VG(_Q_gtams
YG_status
IG_status
RG_shunt % vDctrl
vD_cntr! oo ¥ vDctr|
vD_status Description
ID_status & vDctriTableAdapter
- RD_shunt Fill,GetData ()
& TestEquipmentTableAdapter
Fill,GetData ()
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System Specifications & Features

" Sequencing
o IV curve = DC Stress = Pulse = IV curve = DC Stress ...

o Pile plot IV curves

1 [
3000 3600

Seconds
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UF Semiconductor Reliability System

Source Drain Bias

Programmable DC

NI 9224 analog output Power Supply
+10 Vdc @ 20 mA 60Vdc @ 3.5A

100kHz 10% duty cycle

Gate Pulse |
NI 9401 Digital output RF I
80MHz in I

Bias & Control

loa

o
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UF Semiconductor Reliability System

High speed pulse measurement

http://www tiepie com/uk/products/External_Instruments/USB_Oscilloscope/Handyscope_HS4-DIFF htmi

| |
| |
| |
: High Speed Pulse |
! = HS4 14bit 3.125MHz :
| |
|
| I
: ) Drain I,
: @ = TI INA198 Current Shunt Monitor 100V/V
! Multiplexor Control = R NI 9205 Analog Input 16 bit 10V
i NI USB 6225 g 0030
i NI USB 6255 |
| Digital Output =
: — http: ni i i i 3 § B :
Efﬁ — |5 i - i
R sghunt | 2 - r - éi " | e =
00 |2 p— ! Drain V
3 o & 5 | =D
Gate Vo &1, | . —|— I NI 9221 Analog Input
NI 9205 Analog Input ! T | 12 bit 60V
16 bit +10V ::g e | Iges
lEl |
15 1
| ! |
[ : Attenuator (30 Zload
RF Coupler Lo I dBm)
in diode detector =

P, 0-5Vdc

out

P..,0-5Vdc

Power Out
NI 9205 Analog Input

P, 0-5Vdc

forward

Power In 16 bit 10V

NI 921065;\tn::%g</lnput Data ACq u iS itio n
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UF Semiconductor Reliability System

RF Power Control

NI 9224 analog output

DC Power Supply
150V,450mA

Tuning
8 V=2GHz

Voltage Controlled Oscillator
(Spectrum Microwave)

RF Power Supply x4)

40 dB Amplifier
(Empower) Power Splitter
1:2

SW Output x2
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UF Semiconductor Reliability System

Power Sensors
(Reverse) (Forward)

A A

(_

Power Sensor Attenuator
(Output) (30 dBm)
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UF Semiconductor Reliability System

Device Board

Thermistor slot — Thermistor: McShane TS104-170
Coldside + TECs: Melcor HOT2.0-65-F2A

Hot side
Cold side +

Temperature Measurement and Control
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Development

v Single Device Test: IV or DC
= Multiple Device Testing

» Multi-threading single device tests

= High-speed Pulse Test

" Integrate existing hardware

* Implement Switching network
" Sequencing

= Software development
= RF Testing

* Tuning expertise
= Optical pumping

* PhD research topic
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